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1516 Ninth Street,  1001 I Street   505 Van Ness Avenue  
Sacramento, CA 95814  Sacramento, CA 95814  San Francisco, CA 94102 
 
Dear Chair Hochschild, Chair Nichols, and Commissioner Randolph, 
 
The National Hydropower Association (NHA) appreciates the opportunity to comment on the S.B. 100 
Modeling Framewo



1. In-conduit Hydropower Potential in California: 
 

76 new in-conduit hydropower facilities were constructed in the U.S. from 2006 to 2019 and there is 
significantly more potential for growth, especially in California.1 In 2019, the CEC

https://ww2.energy.ca.gov/publications/displayOneReport_cms.php?pubNum=CEC-500-2020-030
https://ww2.energy.ca.gov/publications/displayOneReport_cms.php?pubNum=CEC-500-2020-030
https://www.energy.gov/sites/prod/files/2018/04/f51/Hydropower%20Market%20Report.pdf


 
In addition, the regulatory process for in-conduit development is more streamlined than other 
technologies, due to its limited to non-existent environmental impact, and projects can often receive an 
exemption from the FERC licensing process.   
 
There are many examples of successful in-conduit projects in California and nearby states. For example, 
the Fontana Water Company Sandhill WTP project commissioned in 2013 had a total cost of $1.6 
million, annual revenue of $100,000, annual generation of 1,936,000 kwh, a payback of 8 years, and a 
30-year savings of $4.2 million. Similar examples are included in the NLine presentation included in the 
appendix of these comments.  
 
Other examples, though out of state, worth highlighting for comparison are the Juniper Ridge and 
Ponderosa projects in Bend, Oregon. These projects have capacities of 5 MWs and 0.75 MWs, 
respectively, and are the result of a coordination between renewable energy developers, irrigation 
districts, environmentalists and Oregon state government financing programs.2 This kind of partnership 
could be formed in California.  
 

2. Non-powered dams in California: 
 
In the last ten years, several non-powered dams in the U.S. were retrofitted to include power generation 
capabilities. Non-powered dams are attractive resources for new renewable development because the 
majority of the civil works is already in place, which reduces both costs and environmental impacts. 
While most non-powered dams in California have power potential less than 30 MWs, any larger projects 
could still be eligible as a non-emitting resource under S.B. 100.  
 
Some examples of recent non-

https://www.energy.gov/eere/water/downloads/hydropower-vision-report-full-report
https://www.amppartners.org/generation/hydro
https://www.redrockhydroproject.com/project-overview/
https://www.ferc.gov/news-events/news/ferc-finalizes-expedited-hydro-licensing-process


addition, the DOE6, FERC7, the Army Corps of Engineers8, and the Bureau of Reclamation (BOR)9 have all 
conducted resource assessments of power potential at federal non-powered dams. Estimates for in-
state California non-powered dam energy potential are as high as 195 MWs. 
 
The BOR study is especially relevant in this 
proceeding because the BOR uses Boca Dam, a 
non-powered dam in California, as a case study for 
cost and resource availability. BOR estimates that 
Boca Dam has a potential installed capacity of 1.1 
MWs, an annual production of 4,370 MWh, a 
capacity factor of 0.43, and requires a 1.14 mile 
transmission interconnection. Tables 3-6 and 3-7 
provides key cost metrics, but the full case study 
can be found on Chapter 3 of the BOR report: 
Hydropower Resource Assessment at Existing 
Reclamation Facilities (2011) 
 
 
 

 
 
 
 
 
 

 
6 

https://www.usbr.gov/power/AssessmentReport/USBRHydroAssessmentFinalReportMarch2011.pdf
https://www.usbr.gov/power/AssessmentReport/USBRHydroAssessmentFinalReportMarch2011.pdf
https://www.usbr.gov/power/AssessmentReport/USBRHydroAssessmentFinalReportMarch2011.pdf
https://hydrosource.ornl.gov/sites/default/files/NHAAP_NPD_FY11_Final_Report.pdf
https://www.ferc.gov/news-events/news/ferc-issues-guidance-hydro-development
https://www.hydro.org/wp-content/uploads/2014/01/Army-Corps-NPD-Assessment.pdf
https://www.usbr.gov/power/AssessmentReport/USBRHydroAssessmentFinalReportMarch2011.pdf
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Appendix: 

 
 

1. NLine Energy Small Hydro Overview  
2. American Municipal Power Case Study: Tax Advantaged Financing for Hydroelectric Facilities 
3. Eagle Creek Renewable Energy: Financing a Small Hydro Portfolio 
4. French Development Enterprises  
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Edward P. Meyers
Managing Director

BMO Capital Markets

Tax-Advantaged Financing 
for Hydroelectric Facilities
American Municipal Power, Inc. 

Case Study
June 3, 2013



1

Project Profile

�ƒ AmericanMunicipal Power,Inc. completedFinancingfor three �^�Œ�µ�v-of-the-�Œ�]�À���Œ�_hydroelectricfacilities
on the OhioRiver
�z Cannelton�t 88MW

�z Smithland�t 76MW

�z Willow Island�t 44MW

�ƒ CurrentEstimatedcommercialoperation datesfor the three facilities
�z Cannelton�t ThirdQuarter2014

�z Smithland�t SecondQuarter2015

�z Willow Island�t FourthQuarter2014

�ƒ FERClicensesareowned by AMPandall permits are in hand for all three facilities

307

246



Contractual Obligations and Investor Protections

�z Power Sales Contract with 79 Project Participants
�„ Take-or-�S�D�\���³�F�R�P�H���K�H�O�O���R�U���K�L�J�K���Z�D�W�H�U�´���F�R�P�P�L�W�P�H�Q�W�V

�„ ���������³�V�W�H�S-�X�S�´���S�U�R�Y�L�V�L�R�Q

�„ Contracts extend beyond the final maturity of the bonds

�„ �d�}�‰���•�]�Æ���‰���Œ�š�]���]�‰���v�š�•���������}�µ�v�š���(�}�Œ���ð�ó�9���}�(�����o�o�}�����š�����������‰�����]�š�Ç�����v�������o�o���Z���À�������Œ�����]�š���Œ���š�]�v�P�•���]�v�����š���o�����•�š���š�Z�����^���_��
category

�„ Participants provide geographic diversity

�„ Most Participants set their own electric rates and exercise local control

�z Authority to enter take -or-pay Power Sales Contract
�„ Home Rule Powers of Ohio Participants; successfully validated in the Franklin County Court of 

Common Pleas

�„ Statutory authority of non-Ohio Participants

2



3

Contractual Obligations and Investor Protections �F�R�Q�¶�W

307

246

�z Unqualified Legal Opinions as to validity and enforceability
�„ Opinions were unqualified as to the validity of Power Sales Contract and take-or-pay 

provisions

�z Master and Supplemental Trust Indentures
�„ 1.10X rate covenant

�„ 1.10X additional bonds test 2 years after Commercial Operation

�„ A fully funded Debt Service Reserve Fund

�„ These tests are net of the BABs interest subsidy
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�ƒ First permanent financing in November 2009 - $666,435,000
�ƒ All-In TIC 4.221%

�ƒ Comprised of four series of debt:

�ƒ $24,425,000 Series A (Federally Taxable) All-In TIC  4.401%

�ƒ $497,005,000 Series B (Federally Taxable �±Build America Bonds) All-In TIC 4.218%

�ƒ $122,405,000 Series C (Federally Tax-exempt) All-In TIC 4.228%

�ƒ $22,600,000 Series D (Tax-Credit CREBs ) Private Placement

�ƒ Final permanent financing in December 2010 - $1,378,990,000
�ƒ All-In TIC 5.332%

�ƒ Comprised of three series of debt:

�ƒ $152,995,000 Series A (Federally Taxable) All-In TIC 7.498%

�ƒ $1,109,995,000 Series B (Federally Taxable �±Build America Bonds) All-In TIC 5.265%

�ƒ $116,000,000 Series C (Tax Credit CREBs) All-In TIC 3.191%

�ƒ Total Financing $2,045,425,000   
�ƒ All In TIC  4.978%

�ƒ Final Maturity Date February 2050

�ƒ Expected to receive $1,308,129,639.16 in BABs subsidy over the term of the bonds

�ƒ Sequestration reduced  August 2013 subsidy payment by $1,832,540

�ƒ Expected to receive $69,118,252 in CREBs subsidy over the term of the bonds

�ƒ Sequestration reduced August 2013 subsidy payment by $204,867

Overview of Combined Hydroelectric Phase 1 Financing
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Rating Agency Strategy

�ƒ In order to obtain financingat reasonableinterest rates,presentationswere made
to ratingagenciesandbondinvestorsdemonstratingthat:
�z Theproject wassound

�z AMPhada viableplanof financeandbondsecurityprovisionsin place

�z Theproject wouldbe well-managedafter COD
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The Project is Sound

�ƒ SawvelandAssociatesretainedto performfeasibilitystudy

�ƒ MWHAmericas,Inc. (MWH)retainedasProjectEngineer
�z AMPchosethree of the top five hydroelectricdevelopmentsiteson the Ohio River,as identified by

MWH.

�z FERClicensesalreadyin handfor all three sites

�z Eachproject isbeingconstructedusing bulb type turbine-generating

�z Thephysicallife of eachproject isexpectedto exceedthe life of all debt issued

�ƒ AMPemployedexperiencedconsultantsandvendors

307
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A Viable Plan of Finance

�ƒ AMP has substantial liquidity through a revolving $750 million line of credit
expandableto $1 billion with a syndicateof banks

�ƒ AMP employed a multi-pronged financing structure, utilizing several tax-
advantagedfinancinginstruments

�z Taxablebonds

�z Tax-exemptbonds

�z BuildAmericaBonds

�z CleanRenewableEnergyBonds

307
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The Project will be Well-Managed after Commercial 
Operation Date

�ƒ AMP has relevant hydroelectric 
generation experience from 
constructing and operating a similar 
hydroelectric plant located on the 
Ohio River that has been in operation 
since 1999

�ƒ AMP monitors Participant credit 
quality on an ongoing basis

�z Financial strength must be 
demonstrated prior to becoming an 
AMP member

�z Members undergo annual review and 
credit scoring upon release of their 
annual audit

�z Credit scores were shared with Rating 
Agencies for initial rating as well as 
on an ongoing for rate reviews

307
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Case Study: American Municipal Power, Inc.

�z �8�Q�G�H�U�O�\�L�Q�J���F�U�H�G�L�W���U�D�W�L�Q�J�V���R�I���$�����$���$�����0�R�R�G�\�¶�V���6�	�3���)�L�W�F�K)

�z �0�R�R�G�\�¶�V���U�D�W�L�Q�J���R�I���$�����G�X�H���W�R���P�X�O�W�L�S�O�H���S�U�R�M�H�F�W�V���X�Q�G�H�U���F�R�Q�V�W�U�X�F�W�L�R�Q��

�z �0�R�R�G�\�¶�V���D�I�I�L�U�P�H�G���$�����U�D�W�L�Q�J���0�D�\������������������

�z Transaction marketing plan included internet roadshows as well as numerous one -on-one 
investor conference calls

�z Bonds were distributed to both institutional and retail investors , 

�z Including 30 who had never owned AMP bonds previously and one international 
investor

�z For Series 2010 BMO carved out retail maturities in 2029 and 2030 which, when 
combined with other retail priority orders, enabled AMP to achieve a $56 million retail 
participation level

�z Series 2010 bonds strategically utilized bond insurance to save 8bps, net of the upfront 
premium, on $27.3 million bonds

�z Solid investor demand resulted in 1.5x oversubscription and allowed us to tighten credit 
spreads 15bps on $324 million bonds (accounting for 24% of aggregate par) from initial to 
final pricing

In adverse market conditions, AMP was successful in pricing its entire $2.045 billion 
bond issue at levels producing an all -in total interest cost of 4.978%
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About Eagle Creek Renewable Energy 

Eagle Creek Renewable Energy owns, operates, and develops hydroelectric power projects 

�‡ 41 operating facilities in 7 states 
- Over 90 MW capacity 
- Nearly 360 million kWh; powers nearly 40,000 homes 

�‡ 2 additional facilities under construction in VT 
- 3 MW; over 10 million kWh 

 

 

 

 

 

 

 

�‡ Founded in 2010 to acquire, enhance, and operate small 
hydroelectric power facilities 

- Hudson Clean Energy Partners founding investor 
- Additional investment in 2013 led by Power Energy 

Corporation, a subsidiary of Power Corporation of 
Canada 
 October 2, 2014 Page 2 



A Portfolio Approach to Financing 

Financing a small hydro facility requires overcoming a number of challenges: 

 

 

 

 

 

 

 

 

 

 

A portfolio approach can overcome these challenges 
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�{ Small financing transactions attract less interest from banks and/or 
require more expensive non-project debt. 

Transaction 
size 

�{ A small financing carries nearly the same internal and external cost as a 
larger one and therefore provides less benefit from financing. 

Transaction 
cost 

�{ A single small hydro asset is generally either fully contracted or fully 
merchant. 

�{ Merchant assets support only small amounts of high-cost debt. 

Market 
Risk 

�{ A single hydro asset, while much more consistent on an intra-day or 
inter-day timescale than other renewable generation, can have 
significant year-to-year production variability. 

Hydrology 
Risk 



Focus on Risk-Adjusted Return to Equity 

The goal for Eagle Creek management is to maximize the risk-adjusted return to 
equity holders 

October 2, 2014 

De-risk 
cash flow 

Increase 
equity 
return 
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Diversify 
Portfolio 

Contract 
Revenue 

Grow 
Portfolio 

Reduce 
Operating 

Cost 

Reduce 
Cost of 
Debt 

Increase 
Leverage 

Actions 

Effects 

Goals 



Revenue Contracting 

Contracting revenue reduces portfolio risk and allows for improved financing but at a cost 

 

 

 

 

 

 

 

 

 

A balance of contracted and uncontracted assets allows greatest flexibility and opportunity 

�‡ In a highly-contracted portfolio, revenue contracts may not be limiting factor on debt sizing 

�‡ More leverage results in higher cost of debt (lower marginal benefit) and risk to equity 

�‡ Balanced approach allows for acquisition of facilities where fair contracts are unlikely 
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Benefits 
�{Reduced risk to equity investors 
�{Contract above downside projection 

allows for greater debt capacity 
�{Reduced volatility allows for lower cost of 

debt 

Drawbacks 
�{New contracts likely to be at below-

forecast rates 
�{Supply-demand imbalance in long-term 

market favors buyers; in some markets no 
buyers longer than 3 years 

�{Small projects have little market power 
���v�����}�(�š���v�����}�v�[�š���Œ�������]�À�����(���]�Œ�����}�v�š�Œ�����š���Œ���š���• 

�{Run-of-river hydro contracts are unit 
contingent; off taker may apply a 
significant discount 

�{Acquisition of already-contracted assets is 
competitive and lower-risk/lower-return 
for equity investors 



Diversification of Hydrology Risk  

Beyond power pricing, the other major risk in hydro is water availability 

�‡ Among hydro plants Eagle Creek has studied, coefficient of variation (standard deviation 
divided by average) of annual production varies from 9% to 40% 

�‡ Representative plant shown below has coefficient of variation = 22% over 14 years 

 

 

 

 

 

�‡ A representative portfolio has significantly lower coefficient of variation = 13% 
- Includes plant above; approx. 17x the annual average production of the single plant  

 

 

 

 

 

Diversification of hydrology reduces risk to equity holders, firms up financing case permitting 
greater leverage, and reduces credit support requirements resulting in lower cost of debt. 
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Other Benefits of a Portfolio  

A larger portfolio of facilities further improves returns and reduces risk through: 

 

 

 

 

 

 

 

�����P�o�������Œ�����l�[�•�����‰�‰�Œ�}�����Z���]�•���š�}�����Œ�����š�����À���o�µ�����š�Z�Œ�}�µ�P�Z�����v���}�‰�š�]�u�]�Ì�������‰�}�Œ�š�(�}�o�]�}���}�(���•�u���o�o��
hydroelectric power plants. 
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�{ Synergies among plants can result in a lower overall 
cost/MWh. 

Reduced operating 
expense 

�{ Attracts interest from more financing sources; 
competition results in lower cost. 

Larger financing 
transaction size 

�{ Fixed costs related to financing (legal, technical, 
market study) do not scale with portfolio size. 

Smaller relative 
expenses 



 

 

French Development Enterprises, LLC 
Website www.fdepower.com   Phone 978.600.2101 

  

Capital/Project Cost Examples for Small Hydro 

Mid-West 1  4.5 MW  $5.6M/MW 

Mid-West 2  1.0 MW  $6.5M/MW 

Lakes Region 23 MW  $4.3M/MW 

South Central 14 MW  $2.7M/MW 

NE Canada   19 MW  $2.6M/MW 

�E�}�š���Y�š�Z���•�����‰�Œ�}�i�����š����osts vary with - type of project, coffer dam construction, site 
work, rock removal and blasting, water depth and flow, labor rates, etc.   

 
 
Fixed and Variable Operating Costs 
Industry average of O&M = 1% to 3% of total project cost�Y���•�•�µ�u�����î�9 

 

Future Cost Changes�Y�•�������u�}���µ�o���Œ���&�Œ���v���Z�������u   

Industry move to modular vs. conventional hydro construction 

Growth of modular pumped storage hydro 

�&�µ�Œ�š�Z���Œ���Œ�����µ���š�]�}�v���]�v�����}�u�‰�}�v���v�š���‰�Œ�]���]�v�P�Y�]�v���o�µ���]�v�P�������š�š���Œ�]���•���� 

Interconnection Costs (unknown, see location, state, utility for needs) 
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Resource Availability 

Per the ASCE, CA currently has 1,580 permitted dams with an average age of 70 
years.  Only 24% are powered and 74% are rated as High Hazard�Yand CA is in dire 
need of improved water controls. 

Retrofits (adding new power) or rehabs (adding more power) from the existing 
dam inventory is a quick way to jump start renewable resources.   

Creating additional pumped storage facilities and site-select hydro Micro Grids 
�Á�]�š�Z���^���o�����l�•�š���Œ�š�������‰�����]�o�]�š�]���•�_���]�•�����•�•���v�š�]���o���š�}���Œ���•�}�µ�Œ�����������À���o�}�‰�u���v�š�����v�����µ�š�]�o�]�Ì���š�]�}�v�X 

Energy storage/output and minimum flow is project or location specific. 

 

For further information, see www.fdepower.com or call Bill French directly at 
617-293-0193.   

http://www.fdepower.com/
http://www.fdepower.com/



